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Introduction

Smart Parking covers the following areas
e Information

e Guidance

e Payment

e Reservation

e Automatic parking facilities
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User groups in parking management

e People with no or limited knowledge about parking situation (e.g.
tourists, visitors) need basic information
— Location of parking facilities
— Fees and equipment of facilities
— Number of available parking spaces (real time!)
— (individual) Guidance to parking facilities

e People with good knowledge about parking situation (e.g.
commuters, residents) need specific information
— Number of available parking spaces (real time!)
— Short term forecast for next hour
— (individual) Guidance to alternative parking facilities
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User interfaces in parking management

e Road Signs

e Variable Message Signs
e Internet

e Cell Phones

e PDA, Smart phones

e In-car (havigation) systems
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Overview of services 4

e General parking information Standard in bigger
e Number of available parking spaces (real time) European citles

e Short term parking forecast

e Collective Guidance to parking facilities (with available spaces)

e Individual route guidance to parking lots

e Guidance and services in parking garages

e Advanced parking payment

e Automatic parking facilities

e Actual situation on-street parking (data from ticket machines)

e Individual parking reservations Research and
field trials

Advanced Technologies for Parking Management



Internal Guidance — Determination of single space occupancy

Ultrasound detectors determine stall occupancy:

e Better guidance

e Improved attractiveness
e Better use of capacity

e Reduction of emissions
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Internal Guidance — Determination of single space occupancy

Example Parking Garage Airport Cologne:

Advanced Technologies for Parking Management




Internal Guidance — Determination of single space occupancy

Mostly used for multi-story parking  Inthe aisle the driver will find immediately
I . . | even the last place.
facilities with high demand
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General Parking Information - Location of facilities

B R @ J € v & g "IJ:_SX
Li Tiefbauamt ol ([l MUNSTER

Das Parkleitsystem

Parkplatz/-haus freie Plitze Status S S PAlEe ME S o
: Flughafen his-0%5 1:(4‘ s MS-_Spm_keI_ e
PH Theater 319 fre| P e . .
P \\\ | . e
PP Harsterplatz 1 1] besetzt ///.-?‘ N e TN 4 s Handort
= : rf e e ' 74 \‘\r" hi15- Gelmer
FPE Harsterplatz 2 14 frei A
Busparkplatz 0 geschlossen 7 A
it . :‘ 'ul' -Hando

PP Hindenburg Nord 304 frei I sz S b
PP Hindenburg Sud 0 ‘geschlossen i'i | 1. Lz

185 e Uri-Kiniken |: ,I i | |

0 geschlossen \| . N

11 o, {1
23 frei [l Tl
| |II qupthahnhm:‘ I.'-- A

43 frei i I
PP Stubengasse 2 frei \\\\\
PH Bremer Platz 184 frei : ==
PH Engelenschanze 247 frei Y : 1 L
PH Bahnhofstralie 126 frei , /}; ?:‘::al S

Dilmen [ I/ i
PH Cineplex 590 frei N‘/"/ A M —
_ A A e e

PH Stadthaus 3 174 fre MS-£melsbiiren
PF Halle Minsterland Mord 128 frei Fur Detailinformationen zu den einzelnen Parkhausern Kicken Sie auf das jeweilige Symbal.
FPF Halle Minsterland Sod 4] “geschlossen
PF Halle Winsterland P4 0 g_e‘s_ch_[os_se_r.j
PP Halle Munsterland P5 0 geschlossen

06.04.2006 11:33 Uhr
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General Parking Information - Information per facility

2 http://wwwh5, stadt-muenster. de - Parkhaus Aegidii - Mi... E|E|E|

Parkhaus Aegidii

freie Platze: 188 - gesamt: 780 - Stand: 06.04.2006 11:31 Uhr
Offtungszeiten: Mo - Sa 7 - 24 Uhr

S0 8-19 Unhr e Opening hours
Adventssonntage 9 - 24 Uhr
Behindertenparkplatze: Ja Equipment (here: stalls for
Eehinderten-WC: MNein handicapped people)

Freise: Tagestarif;
jede angefangens Stunde 1 EUR

<

Tageshochstsatz 10 EUR “ Fees
Abendtarif: ab 19 Uhr pauschal 1 EUR

1

| __— Photo

Location

&) Fertig 8 Internet
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Parking Guidance Systems

e Reduction of search for parking traffic through effective guidance
to (available) parking spaces

P Parkleitsystem

N2 35 platze 300 m

1 B U Deutschhaus 9
bis Z0.30 Uhr

Besucher
nur
P1 P2 Py

Real time: Actual number of
available spaces in area or lot
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Parking Guidance Systems

e This (bad) example shows the variety of information:

Garages Number of available spaces
and surface lots b — : or info: full / vacant

Laufenstrale [P -1

Info for single lots
and areas

Information for
different user groups
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Parking Guidance Systems

e Better orientation by using coloured areas (zones)

Parkleitsystem
| Centrum f

MonckebergstraBe
Géansemarkt
Ost-West- StraBe
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Parking Guidance Systems

Guidance to single facilities

and (other) zones
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o
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Parking Guidance Systems

Guidance to different facilities in one zone

Garage
nearly full
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Parking Guidance Systems

e Use of dynamic and
static signs to guide

— to area
— into area
— to parking facility

e Number of free spaces ¢ . _ = P <
automatically delivered L1117 o = = 5 L Ly naRENAT T
(derived from payment .. = 1= ] 1
procedure or counting [ i “

L
G, \\ .
B\ <@
N in 3
AN, | 2 —
&,
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e,
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Parking Guidance Systems - Integration of Park+Ride-Facilities

Actual number of
available spaces
in city center

Location of P+R Lot

Bus runs every x minutes

Bus travel time to
city center

Here missing:
Actual number of available
spaces at P+R Lot
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Parking Guidance Systems — Example: City of Cologne

Dynamic system since 1986. Today:
e 37 Garages (17000 spaces)
e 250 dynamic and 180 static signs

Results of surveys:
e 90% of car drivers know the system
e 75% have used it (figures from 1999)

Cost benefit analysis (year 2000):

e saved 9.4 million veh.-km for parking search
e reduced car traffic by 3.2 %

e saved 6.1 million Euros per year

== [Deutz/Kolnarena
<R

I[g:E]fmﬂHHm

Besucher
nur

P1 P2 PY
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Parking Guidance Systems — Typical financing of the system

First installation:

e City: Owns the system and pays for central computers and road
installations (signs, cables, ...) - in Germany usually by using federal
development funds (covering up to 80% of the costs)

e Garage owners: Pay for their in-house installations to provide data

Operating costs:
e Usually shared between city and garage owners

e Example Cologne: Fee is 3,000 € per year per garage
(Small amount compared to the benefit of additional customers)

Integration of a new facility in the system:

e Garage owner pays for his costs + all necessary new signs, cables
etc. in the system
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Additional Capabilities of modern Parking Guidance Systems

e Perform short term forecast per parking facilities concerning
available spaces

— Comparison of actual demand with "historic" demand

— Perform trend extrapolations of input / output flows

e Provide standardized data interfaces for external services (e.g.

internet pages) ]4 \
B
TCP/IP * \ \
E
ISDN, Modem/RAS, SDSL/HDSL/G.SHDSL, LRE (Long Range Ethernet),

HPNA, wlLAN, LWL/Fibre Optics, 10/100/1000baseT, (UMTS)

LAN / VLAN, WAN, MAN (Metropolitan Area Network), VPN ";-(

Zellen-Ebene \\ CLI, PAP/CHAP, IPSec(VPN), PPTP, WEP/WPA, SSL

Feld-Ebene
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Use of Data from Parking Guidance System

PGS data are the basis for information via advanced user

interfaces

aO0o0

WV KA

OPG \
Freie Stellplatze: ]
Vitihofgarage: 87 |
Stadthausgarage: 135 |
Nikolaigarage: 188

Optionen

In-car systems

; Parkinfo Wuppertal - Microsoft Internet Explorer:

InzcariRarkingjTechnologieslin[Cologne]

Information

Guidance

Reservation

Electronic
Payment

[P]
i
&

&

Parkinfo
Barmen

NRWY > Barmen > Zentrum

Parken im Quartier Zentrum Barmen

Montag, 17.05.2004 - 1&:17:18

sonstige Parkméglichkeiten

Ll Zentrum Ost
Johannisherg

I oper/Bahnhot
M Kluse
Informationen anzeigen
fiir | Quartiere -

B B Zentrum
Eberfeld: [l Zentrum

Internet

Druckversicn

PDA / Smartphone
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Internet Information for PC and PDA

Location based parking information

e Select parking garage from map
e Present nearest garages from destination address

Full set of information per site

e Actual number of available spaces

e Trend of occupation for next half hour
e Additional information: fees, opening hours, picture, .

Route guidance from any location
to parking lot

Park+Ride information including public transit lines
and travel times to the city centre
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Example: Internet Information for PC

; Parkinfo Wuppertal - Microsoft Internet Explorer

i

=10l x|

FEMZTER SCHLIESSEM

& zuriick zum Anfang
Farkinfo NEWY = Barmen > Zentrum —
Barmen

Parken im Quartier Zentrum Barmen

Parkhaus/Parkplatz
Alter Marlt g | g | -
o = — = short
Fathay ] 4. overview

/f ,ﬁf Humburg Strasse
i
il

- v %—Humbur‘-g—sth

RS 'erﬁm‘sse

Sheinwen

hlarkt
Lindenstralie

Montag, 17.05.2004 - 18:17:19

sonstige Parkmdéglichkeiten
Kapazitit

Barmen: B Zentrum | Zentrum Ost I operBahnhof
Elherfeld: . Zentrum Johannishery . Kluse

Informationen anzeigen
fiir IQuartiere j

Cruckversion
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Example: Internet Information for PC

e | http://parkinfo.wuppertal de - Parkinfo Wuppertal - Microsoft Internet Explorer

“W’lpperld

/
Photo I

Link to route guidance

& Fertig

Sondertage

FENSTER SCGHLIESSEN

Parkhausdaten geméaft Angaben der Betreiber
chne Gewahr.

€ zuriick zum Anfang
Parkinfo NRW>Barmen=Zentrum -

d L~
Barmen>Alter Markt
Parken: Alter Markt

- Trend Auslastune
preie P8 ™35
]

Available spaces
(real time)

- Forecast next 15 min.

170 @ I 45 | Saturatlon
Dom\
Name of access road
B
Ausstattung

EEEX) . < Equipment

Kapazitéat
Kurzparker .
Frauenparkplitze — CapaCIty per
Behindertenparkplétze user group
Familienparkplitze

Offnungszeiten
Montag - Donnerstag
Freitag
Samstag
Sonn- und Feiertag

 Internst

— Opening hours
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Example Internet Information PDA

Similar information on-trip via PDA or Smartphone
— Location of Parking Facilities on a map

e O o 9 e O (o] 0
pocket pocket

S EME plo 09:30 §.9 \ ErNE plo T 09:30 §.9
hittp: fwvew radroutenplaner.nre.d - | @ hittp: ffwvewe radroutenplaner.nrw .d | @
r. FY

S
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Example: Internet Information PDA

Information per site: Actual occupancy, trend, basic information, photo

a # |Inkternet Explor - 7" =< 09:30 9 ;‘.‘ Internet Explor g 7; o< 09:30 9

bt f fuewewe radroutenplaner.nrw.d - ﬁ'
5 l i (PN
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Example: Internet Information PDA

Route guidance to parking facility

1* ..l Internet Explor 4 ‘ 4\ 09:30 9 r" il Internet Explor 4 ‘ *\ 09:30 9
hittp: f farena, radmutenplaner . d - rf-‘l‘b
wegbeschreibung
FeZ52m Richtung Osten
* Champierweqg 7m folgen
+ 303m folgen
I;u-Karcllnalstraﬁe 99m
folgen
¥ Kardinalstralie 55m
folgen
|+ krefelder Strafie 171m
folgen
" B57 43m folgen
4 Sandkaulstralie 402m
folgen
% g8m folgen
S kKomphausbadstralie 23m
folgen

Couvenstralle 62m folgen
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Example: Text Message on Cell

Phone

e Call a number or send a text message (SMS)

=> Receive immediately the actual number of available spaces as a
text message on your cell phone

2 Parkhaus-Info per SMS - Microsoft Internet Explorer

Datei  Bearbeiten  Ansicht  EBavoriten  Extras 2

o . D ) El »

ol e
ZurCick. Abbrechen  Aktudlisieren  Startseite Suchen Fawvoriten

Adresse @3 http: ffwww citypark-bonn.de/parkhausinfo.htm

D@]

- »
&:
Werlauf E-ail

v | B wechseln zu

Service Kontakt Legende Inhalt

= ZUr Homepage Parkhaus-Info per SMS aufs Handy

== hinsterplatzgaraoge Unser neuer Service fiir Sie!
Wiahlen Sie vom Handy aus die Telefonnummer 0228 - 9600199

- Stadthausgarage und Sie erhalten die akiuellen Belegungszahlen unserer Parkhduser als
Kurznachricht.

== Beethoven-Parkhaus

So sparen Sie unnitze Wege und YWarezeiten.

== Hahnhofgarage

== Friedensplatzoarage
= Markigaraoe

= Tarife

= Uhersichtsplan

i 1
. aktuslle Belegung Aktueller geht es nicht!

Parkhaus-Info

= Aktuell auf
Ilhr Handy

Wahlen Sie vom
Handy die u.a.
Telefonnummer
und Sie erhalten
alle freien

Parkhaus-Platze
per SMS.

0228 /9 699 199

(<

&] Fertig

@ [nternet
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OPG
Freie Stellplatze:
Vitihofgarage: 87
Stadthausgarage: 135
Nikolaigarage: 188 '
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Advanced Parking Payment

Parking at ticket machines

e Today's payment procedure:
— go to ticket machine
— decide on parking duration
— pay with coins (exact fare)
— print ticket
— return to car
— put ticket on dashboard

e Smart solution: Cell phone payment
— Registration for service
— Call toll free or send SMS at beginning and end of parking
— Fee will be calculated for the exact time used and debited from account

— Parking enforcement officers check via PDA. If user "forgets" to check out, the
maximum fee will be charged

— No other installation necessary (like sensors on street etc.)
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Advanced Parking payment

Prepaid Parking Payment by cell phone (e.g. for reservation)
e Register for service

e Reserve by internet or call toll free or send SMS

e Receive MMS with bar code

e Use cell phone display at bar code reader
at parking entrance
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Example: Parking Management in the city of Cologne

Parking Guidance System
37 garages, 250 dynamic signs

Reservatl_on apd Payment Variable
Field trials: S i— Message Boards
reservation in a garage = 19 boards
- = Ringe |
and electronic payment with traffic and parking information
for on-street parking

i P+R ZDO+t
auiin

ALLE 5 MINUTEN

Parking
Management
in Cologne

On-Street

Parking Forecast
Actual occupancy and forecasts

In-Car-Systems
Guidance, P+R-Info, Reservation

Internet
Actual number
of free parking spaces
and forecasts
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Example: Parking Management in the city of Cologne

e Parking Guidance System
e Parking Information on the internet

e Parking Information on variable message boards of traffic
management system

e Cell phone payment at parking meters
are standard applications already in use

Some advanced technologies are tested in R&D-projects:
e On-street parking information

e In-car applications like
— Individual guidance
— Advanced reservations
— Electronic in-car payment

()
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Parking Information on Variable Message Boards

e 19 big variable message boards installed
at main arterial roads and selected
Park+Ride-Lots )

e Centrally controlled by traffic 25 )
management centre el p + R ZD D 1

e Messages usually determined by T NTED

automatic processes

e Records of the year 2000:
— 25688 messages

— 23% parking related
— majority road traffic information

— minority emergencies or general information

()
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On-Street Parking Information

e 27000 metered on-street parking places in city centre

e Usually:
No information about free capacity available

e Now:
Link of 980 ticketing machines per
GSM with operator center

e Machines provide humber of valid
tickets every 15 minutes per SMS
e Algorithms determine
— occupation rate per area
— forecast for next hour

()
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On-Street Parking Information

Ticket Machines Control Center

Ticket Machines

Eingangsdaten MODELLALGORITHMUS Ergebnis des Modells

OMNLINC-DATEN DER PSA
e —

AUSLASTUNG DER BEREICHE

HISTOR. GANGLINIEN
—
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Parking Management
Computer

* Visualisation
+ Statistics

¢ Information
— Processing
— Distribution

Input from
Parking Guidance System



Example: Presentation of Results on-street parking info

23 http:/ /vww_stadtinfokoeln de

J Datei  Bearbeiten  Ansicht

Favorten  Extias 7 |

J Adresse I@ http: 4 A stadtinfok neln de j o wlechseln zu
7 = =
S S < B fal <= B~ R B 9 = .
Zuriick YEnELE Abbrechen  Aktualizieien  Startzsite Suchen Fawariten Werlauf E-Mail Dinucken Bearbeiten

Stand: 18.06.2000 10:15 Uhr
Level of
m Occupation
N Zeichenerkldarung
|
sehr hohe Auslastung > 90 %
|
hohe Auslastung 70% - 90 %
mittlere Auslastung 50 % - 70 %
geringe Auslastung < 50 %
|@ lililﬂ Irternet
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In-Car Systems

IncariParkingiTechnologies|in(Cologne

Information ’
Guidance ’

Reservation

Electronic
Payment

e Adoption of parking services for in-car systems
(internet based technology)

e Link to navigation system

()
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Reservation and Electronic Payment

Parking Garage Test Applications:
e space reservation in advance

e car identification

¢ in-house guidance

e automatic debiting

Telekal hlavigatol

Reservierungsanfrage fur: S o

Service
Aachener Siralle 128 Operator
Ak -
50362 Kain Reservieren

10:30 Uhr S P

17, Mai 2001 Service
Provider

— RESERVIER]
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Parking Space Reservation

e Reservation by phone or internet

e Dynamic assignment of reserved stall in garage

Ultrasound Sensors

serviert || Reserviert| | M DR 604 | | Reserviert | | Reserviert | | Reservie

.

Variable
LCD-
Displays
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Supporting Measures in Cologne

e Consequent parking metering in
the city center

e Harmonisation of Parking Fees

— between garages operated by
city and private companies

— with respect to distance to city
center

e Higher parking fees for on-street
parking compared to garages

e Frequent parking enforcement

()
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Basic Data for advanced parking services

e Information about location, capacity, equipment etc.
of each parking facility
=> is already on file or can be easily collected

e Number of actual capacity of
each parking facility (available
spaces)

=> derived from difference
between inflow and outflow of
parking lot:

2 cars(in) minus Z cars(out) =
number cars in

()
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Different methods to count cars

e Gates in parking lots

Infrarot-Detektor im Funkeinsatz
Erweiterung durch 245 Infrarot-Detektoren auf 141 Strecken

e Infrared detectors

Verkehrsmenge
Verkehrsflugs

Suhrp :ml
e \V';/US-HHY'\L'HS('(!UH()

e Inductive loop detectors

\\‘ Geschwindigkeit
Steuereinheit )):‘1 | E
De(ek(or “ GSM Combox
e Video detectors
Vorteile:
kein Tiefbau
=== keine €'|(’k((ISChL It d d t t
ﬁ o SR - e Ultrasound detectors
o - keine Datenleitung w]
p Solarversorgung e | Detektorzentral
Funkverbindung - ¢4 -
Verkehrsmenge 5 )
Verkehrsfluss
D
v
@

Induktionsstreifen-Detektor
Nutzung vorhandener Infrastruktur

s 0‘\\(.

£ o
%

Vorteile:

hohe Messgenauigkeit
direkte VSR-Verbindung

Verkehrsmenge
Verkehrsrechner Verkehrsfluss

Steuergerat

ﬁ Ll
‘ e
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Benefits of advanced Parking Management

e Reduction of search for parking traffic (e.g. parking guidance
systems)
=> reduction of emissions, fuel consumption, time losses
=> increase in productivity

e Better use of existing capacities (e.g. awareness about alternative
locations)

e Faster parking processes (e.g. ho cruising, advanced payment
procedures)

e User friendlier systems (e.g. better information, reservation)

()
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The broader picture

e Parking Management is always part of an integrated transportation
planning process and should be treated in conjunction with an
overall TDM and Traffic Management

TDM and
Traffic
Management

Transportation
Planning

P

Infrastructure

[

Information

Parking
Management

Facilities

Supply
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Thanks for your attention
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Oppenhoffallee 171 52066 Aachen
Phone: +49-241-946977 Fax: +49-241-531622
www.ivv-aachen.de ser@ivv-aachen.de
Contact: Dr. Dirk Serwill
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